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Improving Student Engagement and Performance in
Computing Final Year Projects
Abstract—There has been a seismic shift in the UK higher
education landscape during the last decade. This has been
driven by the formation of the Office for Students (OfS) and
the introduction of the Teaching Excellence Framework (TEF),
where the emphasis has been on programmes offering students
higher value when it comes to employability, retention and overall
student experience. One of the critical challenges that impacts
student experience is being able to enhance student engagement
within a learning environment. Final year individual projects,
which are generally unstructured in nature, is a significant
contributor to programmes of study, yet remains an area where
this problem is exacerbated. In an attempt to address this
issue, our earlier work lays the foundation for a teaching &
learning framework covering computing final year projects. In
this paper, we present an extension to the framework and its
implementation in 2016/17 following its first trial run within a
Computer Science department at a UK university in 2015/16.
We discuss the two implementations in practice and provide
operational guidance. A large-scale longitudinal empirical study
considering the performance of 625 final year undergraduate
students over a period of five years is presented to ascertain
the effectiveness of the framework. The study finds a consistent
and significant positive impact on both student performance and
engagement as a result of the original framework and further
gains from the enhancements.
Index Terms—Teaching/learning strategies, student engage-
ment, computing projects, higher education
I. INTRODUCTION
Over the years there have been significant changes in
teaching and learning approaches used in Higher Education
(HE). In particular, student engagement is being considered
the most important aspect and has become a worrying concern
among the HE institutions. There is a strong emphasis on
degree programmes having to offer higher value [9] regarding
aspects such as – engagement, retention, employability and
overall student experience [15] as emphasized by regulatory
and government policies. A critical factor that influences
student experience is the ability to engage students effectively,
as poor student engagement can negatively impact student
experience. Hence, institutions have been moving away from
traditional methods to motivate and engage students. The focus
is primarily on the adoption of different techniques to motivate
and engage students [13]. A challenge in developing such
techniques is being able to create educational experiences that
can trigger and keep the interest of students. A way to achieve
this is by increasing the levels of motivation and enjoyment
within the student’s learning activities and milestones [21],
[25].
Learning experiences can be enhanced by active learning
techniques that are widely accepted more impactful compared
to the traditional techniques of enhancing student engage-
ment. This is because active learning methods can enhance
learning experiences and provide improved motivation using
rewarded accomplishments [8]. In order to enhance student
engagement, the learning environment and individual learning
must be regarded as one due to cross-cutting influences [5].
One approach for Final Year Project (FYP) modules is to
support a learning environment which fosters collaboration
and communication between supervisors and students. This
develops a sense of co-operation and belonging within the
student, positively impacting student engagement [25]. In
relation to this, the work in this paper proposes an extension to
an existing framework designed to provide complete support
for modules covering final year projects [2]. The main focus
of this framework is to improve student engagement and
overall student experience. The development methodology of
this framework and the extensions proposed in this paper
uses the Technical Action Research Model [6]. At the initial
formulation we incorporated Pickerings Taxonomy [20] and
Brookfield’s Critical Lenses [4] for development of the frame-
work. The extension is the iterative improvements based on
the first implementation of the framework and feedback from
all the stakeholders as per the action research model. To the
best of our knowledge, our framework is the first formalized
published approach for computing final year projects.
This paper makes the following contributions:
 Extend our existing framework [2] by introducing a final
project proposal milestone and vetting, which enables
early formative assessment, feedback and assured engage-
ment. To the best of our knowledge, we are the first to
propose such a vetting process for FYPs.
 Provide practical implementation considerations for the
framework, which involves selection process of assessors,
training workshops for supervisors and students and the
marking process.
 An extensive longitudinal empirical validation over the
period of 5 years considering the performance of 625
undergraduate students in the subject domain of Com-
puter Science in their FYPs to assess the impact and the
effectiveness of the framework.
The rest of this paper is structured as follows, Section II pro-
vides background of the related work, Section III discusses the
development approach, while Section IV describes the devel-
oped framework and its implementations. Section V presents
experimental validation and identifies threats to the validity
of the experimental results. Finally, Section VI presents our
conclusions and identifies future extensions.
II. RELATED WORK
Final Year Project (FYP) is a central assessment component
of an undergraduate programme, as it expects learners to
undertake a self-directd learning journey that empowers them
to strengthen their problem-solving and research skills [19].
Healey et al. [11] argues that all undergraduate projects must
be part of every undergraduate course, irrespective of the
discipline of study as it provides students with opportunity to
develop skills and knowledge outside the taught environment.
The project should be in line with the interests of both student
and the supervisor as this a significant impact on the motiva-
tion level of the learner and their engagement with the project
which will be reflected in the overall student experience.
However, good student experience may not necessarily reflect
good performance as the project is a long term commitment
towards a single goal, typically year long in the UK institutions
and keeping students engaged and motivated along with decent
performance can be challenging in such long period. These
factors along with timely guidance and mentoring play an
important role [5] and influences the student’s motivation
to learn and work efficiently towards achieving their goals
within their programme of study [17]. Hence, the focus should
primarily be based on the adoption of different techniques
that not only motivate and engage students [13] but also
create educational experiences that can trigger and keep the
interest of the students. Shay [24] presented an extensive
study on academic professional judgment for FYPs and finds
that substantial structuring and clarity should support the
process. We have included sufficient structuring around the
requirements and assessment of our framework to ensure that
while allowing for academic judgment the criteria and its
application is open and transparent.
FYPs belong to the category of unstructured learning as
the learning process is not predefined and not based on a
planned delivery or guidance from specific textbooks. The
learning process involves individual effort to conduct re-
search that blends with the interest and capabilities of the
students. Consequently, most of the learning process is based
on independent research, blended learning, collaborations and
feedback [26]. Use of technology in teaching and learning
is regarded as a vital approach to support these. One of the
reasons is that technology can be considered a necessity as
opposed to a requirement as it offers more than just being
a repository for the content delivery rather, technology can
enable interaction, feedback and engagement that enhances
the student’s learning experience [22]. In the past various
attempts have been made to enhance student experience and
reinforce student competence in Final Year Projects by making
it more engaging and interactive. Our proposed framework
stands on the foundations backed by technology which pro-
vides a platform for engagement, collaboration and monitoring
assessments.
An extensive study by Healey et al. [11] looked into
70+ case studies of FYP implementations, which showed
that various attempts have been made by UK institutions
to make FYPs more engaging for the students by intro-
ducing different assessment methods, empowering students
with decision making, guided supervision, skills development,
collaborative working, engaging community groups and the
employers which are identified as the key attributes that can
play vital role towards enhancing student experience. However,
these approaches lacked a framework that could provide a
mechanism to embed these on a single platform. This has been
primarily attempted by introducing what we have proposed
and adopted in our framework, i.e use of technologies in
teaching and learning, that has been highlighted in some
of the following examples. For example, an attempt by the
University of Portsmouth, UK was the Technology Assisted
Project Supervision TAPaS) [16]. This approach made use of
mixed technologies and tools comprising of e-logs, twitter,
web forums and Wiki to establish a framework that could
be used to improve communication and collaboration in the
supervision of FYPs. The results from this study found that
the use of technology had a positive impact on the student
engagement and supervision process. However, the study
also suggested that the use of multiple formal and informal
communication and collaboration tools was not welcomed by
most students and supervisors who showed concerns with
regard to plagiarism for using technologies such as twitter for
communication that involved important piece of assessment
in a degree course. This approached also showed that it
was fairly difficult to accumulate all the relevant information
from different tools and resources for both students and the
supervisors.
Another example of technology adoption was Inter-
Disciplinary Inquiry-Based Learning (IDIBL), which was an
online collaborative framework implemented by University of
Bolton, UK focused on action research. This was more of
a communication platform where peers could seek support
and guidance from each other and work towards a required
objective. Therefore it will be unfair to regard this approach
as a viable mechanism for monitoring and enhancing student
performances.
Similar attempts have also been made by other institutions
internationally such as use of Moodle [14] and in-house
developed online system, Online Project Evaluation and Su-
pervision System (oPENs) [12]. In the first attempt, Moodle
could not serve the purpose of enhancing student experience
or engagement as it was more of a content repository than an
interactive and a monitoring tool. On the other hand, oPENS
was a user developed online system that was able to provide
some functionality enabling project evaluation and monitoring
but limited in providing a mechanism of control, feedback
and interaction with the students. The attempts mentioned have
been towards implementing a tools to monitor project progress
rather than facilitating a single teaching and learning frame-
work that can be implemented effectively to enhance student
engagement, motivation and performance. We take lessons
learned from each of these approaches and hence propose a
framework that will address the above more efficiently and
effectively.
Our enhanced framework addresses these key issues and
provides a practical implementation that will enhance the
overall student engagement and experience in the final year
projects by not only streamlining the overall supervision
process but also provide the necessary communication, col-
laboration, assessment, control and monitoring under a sin-
gle platform. In order to achieve these we have diversified
assessment within our FYP framework including series of
formative assessments in vetting the project proposal, even
assessing and rewarding continued engagement, and, include
project demonstration as a key milestone. Additionally, The
study also highlights the importance of end-of-year shows and
presentations to motivate and attract interest and the ownership
of projects.
Diversification in assessment is important, as Bloxam et
al. [3] suggests that diversifying the assessment not only
judges the students but also provides them an opportunity to
put forward their factual and conceptual knowledge of their
chosen topic and this can be enhanced by allowing them to
showcase their work as we propose in our framework.
III. METHODOLOGY
The development methodology used for the enhanced
framework uses Technical Action Research Model. The goal
of the model is to assess an existing situation and make it
more efficient and effective [6]. The model has the following
stages – Initial Reflection, Planning, Action and Observation.
A. Initial Reflection
For the initial stage, Pickering [20] questions supplemented
by Brookfields lenses [4] were used to reflect on the issues
with the current FYP module. Brookfield’s lenses is a well-
established framework for identifying problems associated
with various aspects of teaching and learning, while Pickering
questions are more oriented towards the inclusion of technol-
ogy into the curriculum. A summary of findings from this
initial stage echoed similar other studies [10], and highlighted
the following issues:
 Limited instructional scaffolding to aid the continued
learning process throughout the year.
 Students lacked project management skills and found it
challenging to manage an extensive year-long individual
assessment (project).
 Students struggled with independent research and ex-
pected unstructured learning.
 Lack of organized feedback during the year-long engage-
ment.
 No consistent mechanism for measuring levels of contin-
uous engagement.
 Difficult to measure progress until the very end.
B. Planning
Effective pedagogy is dependent on learning being system-
atically developed [27], which in turn leads to instructional
scaffolding [23]. Taking this into consideration, this stage
involved making modifications to the module specification,
assessment structure and the module study guide. In addition
to this, the impact on staff and logistics were also considered.
Based on this, the project module was structured to implement
the framework and its components depicted in Figure 1 and
described in Section IV. These modifications were carried out
to enhance the teaching quality and the learning process for
the project module, with the ultimate goal of getting students
to perform better on the final year projects.
C. Action
In this stage, we implement the updates within the context
of the institutional change management process and training
workshops for the supervisors and their students. The topic of
student project sites, which enables students to manage and
showcase their projects professionally is also covered as a
topic during the workshops.
D. Observation
During the this phase, quantitative and qualitative statistics
were produced to identify the impact of the (original) frame-
work for its first implementation in 2015/16. The quantitative
data was in the form of student performance and the qualitative
data was in the form of module evaluation done by students
and feedback from supervisors.
Evaluation and reflection of the data led to further (action)
enhancements to the framework for the second implementa-
tion (2016/17) resulting in further positive improvements. In
particular, the final proposal vetting process was introduced
into the enhanced framework during the second iteration to
successfully improve both engagement and the pass rate.
Iterative improvements are an integral part of the Action
Research model.
IV. FRAMEWORK
FYP presents the students with the opportunity to work on
an substantial problem in the computing domain. The project
affords the opportunity for students to apply technical skills
acquired during their course. The project is also an opportunity
for students to demonstrate their problem resolution and inde-
pendent research skills, which includes a substantial amount of
computing/scientific/engineering content. The projects encom-
pass components such as software / application development,
mathematical modeling, empirical research, engineering or
scientific methodology, commercialization, and, legal, social
and ethical considerations.
The goal of the enhanced framework (Figure 1) is to im-
prove student engagement and performance during a year-long
individual project that undergraduate final year Computing
students are expected to complete for their degree award. In
an attempt to improve student engagement and performance
from previous years, the framework incorporates progress
monitoring checkpoints and continuous feedback throughout
the lifespan of the project. This feedback is made possible
through the integration of a sequence of assessments covering
both formative and summative types.
TABLE I
ASSESSMENT BREAKDOWN
Supporting Project Material – 25% Main Project Report – 75%
Project Progress Presentation
(25% of this component’s mark)
Interim Report
(30% of this component’s mark)
Demonstration, Poster Presentation and
Viva.
(45% of this component’s mark)
Final Project Report.
(100% of this component’s mark)
Fig. 1. Final Year Project Framework
The framework is structured around the module construct
that is used to deliver and manage the module. It takes into
consideration progression, epistemology, benchmarking and
the overall curriculum . Specifically, we focused on parts
of the curriculum that needed refreshing and project tasks
that students traditionally struggled with, e.g. writing litera-
ture reviews, project planning and identifying and applying
appropriate methodology and scientific or engineering rigor.
The framework also considered programme & institutional
context and benchmarking to the British Computer Society
(BCS) and Quality Assurance Agency for Higher Education
(QAA) standards. These aspects were primarily handled by
a series of Formal Lecture and Skills Workshops (Figure 1 -
blue). The assessment breakdown for our implementations of
the framework is given in Table I.
In addition to the formal lectures and workshops, the
framework (Figure 1) includes a range of summative (yellow
and teal : 3–4) and formative assessments (green: 5–8) as
milestones that assist students in working on their projects
during the project life-cycle. This is a significant change in
comparison to the previous structure of the project module
which had a single summative assessment (final project re-
port), where the students were expected to submit at the end
of the academic year.
The purpose of the milestones is to ensure that students are
encouraged and directed to cover components that are required
for a good project and provides regular feedback (Figure 1
- orange : F). The final year project framework has been
designed in this way to ensure that it is comprehensive and can
provide students with scaffolding support. The sessions with
the diagnostic phases and the flexibility within the framework
can accommodate students with a wide range of abilities.
The level of support (from the support staff and supervisors)
can be adapted to satisfy the specific needs of every student,
which is based on research, thinking, problem-solving, time
management or subject-specific practical skills. This paper
reports on the findings of two deployments of the framework,
the first deployment was for the original framework [2] during
the academic year 2015/16 (Implementation 1), and, the sec-
ond deployment was with enhancements (Implementation 2)
in 2016/17. The next four sub-sections details the support
structures, milestones and assessment built into the final year
project module reflecting the enhanced framework and some
practical implementation guidance.
A. Original Framework Milestones – Implementation 1
(2015/16)
1) Supervisor Selection and Allocation: The first step of the
project process requires students to select a supervisor, which
must be done within a two-week period (Figure 1 - pink :
1). The allocated supervisor will supervise the student for the
entire duration of the project. The sole objective of supervision
is to equip students with academic expertise based on the topic
being investigated for the project. The supervisor’s role is that
of a mentor who guides the students through various steps of
the project.
2) Engagement with Supervisor: Students are sometimes
daunted by managing and working on a year-long piece of
assessment. Therefore the framework encourages the supervi-
sors to have a minimum of 12 meetings with the student. These
meetings are classed as feedback milestones. (Figure 1 - red
dot). These sessions allow supervisors to measure the student’s
progress and facilitate instructional scaffolding supporting the
student’s abilities. These engagement periods are crucial in
maintaining student expectations and helping students engage
with the project, which in turn improves retention.
3) Initial Project Proposal: Students are required to pro-
duce their proposals (Figure 1 - yellow : 3) after they have had
an initial meeting with their supervisor. This proposal outlines
the project aims and the justification for choices and the skills
and resources required to complete the project.
4) Student Project Site: One of the significant features
employed within the framework is the creation of individual
student SharePoint project sites (Figure 1 - pink : 2). This
is motivated by the advantages of utilising technology to
enhance and support learning. The project sites are used for
several features such as a workspace for projects, submission
of project documents, project management, sharing documents
and drafts with supervisors, an integrated notebook for logs.
The project site also provides a planning tool that enables
students to implement project planning & management skills.
The technology supports continuous formative and summative
assessment. We used TAM [7] to validate this technology in-
clusion and found that users reported high perceived usefulness
and perceived ease of use.
5) Project Progress Review Presentation: During week
12 of the project, students are required to participate in a
project progress review presentation (Figure 1 - green : 5).
The purpose of this review is to assess the student’s project
progress, literature review findings, proposed implementation
design and a project plan. The review panel comprises of the
student’s supervisor and an independent assessor who decide
if satisfactory progress was made and provide feedback to the
student.
6) Project Reports: During the course of the project, stu-
dents are required to write two reports, namely an interim
report and a final report. The Interim Report (Figure 1 - green
: 6) should incorporate the literature review, the design of the
solution and a project plan. This report is submitted after
the progress review presentation, which gives the students
an opportunity to reflect on the presentation feedback and
address any suggestions in the interim report. The Final Report
(Figure 1 - green : 8) is documentation that reflects the entire
project work, which is due at the end of the project. The report
includes an abstract, problem definition, proposed solution
description and state a conclusion regarding the success of
the solution. In addition to this, the main body of the report
would usually cover traditional sections such as requirements
analysis, design, implementation, testing, results, validation,
evaluation/discussion, conclusion and references.
7) Demonstration & Poster Assessment Event: A signifi-
cant component of the project assessment requires the stu-
dents to participate in the demonstration and poster event
(Figure 1 - green : 7). During this period, students would have
completed their implementation and be able to demonstrate
their project solution. This is done in the form of students
exhibiting their project work by presenting their poster and
giving a demonstration. This event is a motivation driver as
it gives students a sense of ownership and opportunity to
demonstrate their projects openly to the external audiences.
This is a crucial part of the project assessment, which also
contributes to the summative marks. Students who fail to
attend the demonstration event are awarded an automatic fail
for the project. This highlights the significance of the practical
demonstrations which are essential for the Computer Science
discipline.
8) Viva Presentation: The viva assessment (Figure 1 - green
: 7) requires the students to create a presentation to explain
their project work. The goal of the viva is to concentrate on the
practical aspects of the project, where students are expected
to answer questions about the design, implementation and
limitations of their projects. The viva also provides assessors
with an opportunity to interact with students and ask them to
provide further clarification on aspects of their project report
or demonstration.
B. Enhanced Framework Milestones – Implementation 2
(2016/17)
For Implementation 1, we did a quantitative and qualitative
analysis of the performance of the framework. We found that
a significant portion of the students who failed the module
was not only because they produced poor quality work but
also because their projects were either infeasible or did not
meet the benchmarking standards. In light of the findings, we
introduced an enhancement to the framework before its second
deployment in 2016/17 resulting in improvement of both stu-
dent and engagement and student performance (Section V-A).
In additions to the milestones outlined in Implementation 1,
the main enhancement for Implementation 2 was the inclusion
of a final proposal milestone and its vetting process to ensure
that students do not embark on projects that are infeasible or
those that fall short of the required standards.
1) Final Proposal and Vetting: The final proposal (Figure 1
- teal : 4) and its vetting process is an important milestone and
builds on the initial proposal. In order for a student to continue
with their project (i.e. not being withdrawn from the module),
their final proposal needs to be approved by their supervisor
and the second marker, who is an independent assessor for
the project. The second marker does not have any interaction
with the student throughout the project process, i.e. the student
cannot get supervisory support from the second marker.
Students are given two attempts at producing the final
proposal for approval. If the student’s first proposal does not
satisfy the assessment criteria then they are afforded a week
to make revisions to their proposals. If at the second attempt
the student’s proposal still does not meet the criteria, they are
withdrawn from the module. The introduction of this milestone
is to ensure that students do not continue working on a project
that is highly likely to lead to a failed project. Figure 2 outlines
the flowchart for the Final Proposal submission and withdrawal
process.
The introduction of this final proposal vetting process had
the following impact:
 ensured project ideas met the guidelines and requirements
laid out by the institutional and national standards.
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Fig. 2. Final Proposal Vetting Process
 ensured a realistic project scoping and planning which
would maximize the possibility of completion.
 ensured required skills and resources were identified
along with a plan for their acquisition.
At first glance, the inclusion of the proposal vetting and
withdrawal process may come across as contradictory for a
framework aimed in improving student engagement. However,
we argue that this process should be seen as an engagement
milestone. It provides the students an opportunity to plan
for the production of a work that is likely to meet required
standards, reducing the chances of disengagement and failure
at a later stage. To the best of our knowledge, we are the first
to embed such a vetting process within the implementation of
FYPs in the Computer Science subject area at UK universities.
C. Assessment Breakdown
The developed framework uses Experimental Learning The-
ory [18] to ensure constructive alignment at both the module
and programme-level. The framework also provides an assess-
ment that corresponds to the learning goals, which results in
the construction of thinking, knowledge skills and subject-
based practical skills. Instructional scaffolding has also been
incorporated in the framework for students via Assessment
for Learning [27] techniques which uses a range of diagnostic,
information, continuous formative and summative assessments
as tools and milestones throughout the year-long project.
The summative assessments leading to marks for the project
are divided over two assessment components and culminates
the multiple milestones from Figure 1. The breakdown of
the components is given in Table I. In our particular case,
students needed to achieve a threshold mark of 40% for each
component to pass the project. It should be noted that some
values described in this section, such as, the number of weeks
for lectures, number of engagements with supervisors, check-
points etc. are tied to our implementation of the framework.
These can be easily replaced with other values or components
to meet institutional and discipline requirements.
D. Framework in Practice
The practical implementation of this framework also in-
volved the following:
1) Formal Lectures: The formal lecture and workshops
were presented through a series of 2 hours sessions which
was class-room based and instructor led. The topics that
were covered during these sessions included – introduction
to individual project, research methods, literature reviews,
development in practice, personal development planning, use
of electronic resources, plagiarism & referencing, legal &
ethical issues, and preparing for assessments.
2) Selection Process of Assessors: The assessment of the
project is conducted by the supervisor and an independent
assessor who is also referred to as the second marker. The
supervisor is often not allocated but is decided mutually
between the supervisor and the student based on commonality
of interest or based on prior interaction. As the supervisor is
expected to intricately support the student and their project,
the supervisor is likely to become personally invested in the
project work. Although this puts the supervisor in the best
position to assess the work produced, it raises the possibility
of biased judgement.
For this reason, the allocation of the second marker is
done by the project team independently and is not chosen
by either the supervisor or the student. This ensures objective
and transparent assessment of the work produced. Particular
care has also be taken to ensure that the supervisor and second
assessors pairing avoid cases where the same pair of academics
a fulfilling the roles for each others students as that may lead
to yet another bias. The second marker is only involved in the
assessment of the work and does not have any interaction with
the student’s project in terms of guidance or support.
3) Training Workshops: Training workshops for academics
and students were organized with the purpose of providing
guidance about the project process, formative and summative
assessments, sharing of templates and using the SharePoint
project sites. The main advantage of these workshops is to
manage expectations, raised awareness of the requirements and
encourage consistency in the way supervision and assessment
is carried out. In our case, we also supported students with
specific workshops that provided them with training on how
to use SharePoint to build project sites.
4) Assessment Process: As FYPs are unstructured in their
nature and the projects vary in the topics that they address,
the assessment process needs to be able to cater for the
creative variation while attempting to keep consistency. As
such, the same marking scheme, guidance and training has
been provided to each assessor to support the consistency
and benchmarking. We also advise the use of blind marking
and review between the supervisor and the second marker.
However, this results in the possibility of a discrepancy in
marking. In cases where the marks vary by more than 10 points
or where the assessors puts the students work in different
classification (pass / fail), a third assessor is engaged to provide
an independent mark based on the feedback and the marks
provided by the supervisor and the second marker.
V. EMPIRICAL VALIDATION
This empirical validation investigates the effectiveness and
impact of the framework on the performance of students
conducting their final year projects within a Computer Science
department at a UK university. In total we consider the
performance of 625 students of a period of 5 year for the
academic year 2012/13 - 2016/17. The following research
questions are addressed within this section:
RQ1 - What was the performance trends of student cohorts
undertaking their final year projects?
RQ2 - Given the pre- and post- framework introduction, what
is the performance variance of non-project and project
modules?
In order to assess the effectiveness of the enhanced frame-
work, we analyse student performance in terms of pass rate
(PR) as the percentage of engaged students who have passed
the module and average marks (AM ) of students to be critical
indicators. We also consider engagement rate (ER) as the
percentage of engaged students to be another crucial measure
for the success of the framework.
For a module m, let, mS = fs1:::sxg, be the set of
enrolled students, mSE = fse1:::seyg be the set of students
who attempt all required assessments (i.e. engaged with the
module), mSP = fsp1:::spzg be the set of students who are
awarded a pass grade, and, marks(sei) is the marks received
by student sei. Therefore, mSP  mSE  mS . We define the
following measurement indicators for any module m:
PR =
jmSP j
jmSE j  100 (Pass Rate)
ER =
jmSE j
jmS j  100 (Engagement Rate)
AM =
yP
i=1
marks(sei)
jmSE j (Average mark)
A. Project Performance Trends
In this section we present the performance trends for the
final year project module for the past five years and address
research question RQ1.
TABLE II
COHORT PERFORMANCE DATA (m = FYP MODULE)
Year mS mSE mSP ER PR AM
Pre 12/13 109 90 74 83 82 56
framework 13/14 167 110 98 66 89 60
14/15 135 70 55 52 79 57
Post 15/16 122 102 87 84 85 65
framework 16/17 92 80 73 87 91 62
Total: – 625 452 387 – – –
Average: – 125 90 77 74 85 60
Table II presents the performance data for students under-
taking their final year project in the subject area of Computing
during the academic years 2012/13 – 2016/17. Column 3
of the table shows the number of students enrolled on the
FYP module, Column 4 shows the number of students who
attempted the assessments of the module, Column 5 shows the
number of students who achieve a pass grade or higher in the
module. Column 6, 7, and 8 provides the ER, PR and AM
values for the FYP module for the corresponding academic
year. The total number of students considered within the study
is 625.
Fig. 3. Student Performance in Project Module
The primary way to determine the effectiveness of the
enhanced framework is to study its impact on the pass rate
(PR). It can be seen from Figure 3 that there is an increase
in pass rate with the adoption of the framework in 2015/16,
where the rate increased by 6% to 85% as opposed to the
previous year. The pass rate actually continues to rise sharply
to 91% (to its highest ever) in 2016/17 during the second
year of the framework implementation. We therefore see a
steady improvement in the pass rate since the introduction of
the framework. This rise in the pass rate in Implementation 2
is due to the introduction of the Final Proposal Vetting
process, which allowed for the identification and withdrawal
of students with inadequate project plan/proposal early in the
module cycle as discussed in Section IV-B. Another interesting
observation is the significant low pass rate in 2014/15. The
reason is possibly down to the limited usage of milestones
and the overall module being judged using a single assessment
component, which is the end of the year project report.
One of the principal contributions of the framework is the
combination of regular assessment milestones both formative
and summative, which serve as building blocks for the entire
project.
Another metric to measure the effectiveness of the enhanced
framework is the student engagement rate (ER). This is
determined by the number of students who attempted the
assessment components given the total number of students
who were enrolled on to the project module. According to
Figure 3, the engagement rate of students have been falling
sharply from 83% in 2012/13 to 52% in 2014/15. When the
framework was first introduced in 2015/16 to address this
issue, the student engagement shot up to 84%, higher than
the prior 3 years. In 2016/17 during the second year of the
framework’s implementation, the engagement grew further to
its highest level ever at 87%. This is also far higher than
the 80% degree completion rates for 2016/17 reported by
the Higher Education Statistics Agency (HESA) [1] across all
Higher Education institutions in the UK.
The final metric for assessing the framework is the average
mark (AM ), which is based on the average of all marks given
the total number of students who attempted the assessment
components. Figure 3 shows that the average mark remained
within the 56 to 60 range pre-framework implementation.
The average mark increased to 65 after the framework was
introduced in 2015/16. However, this went down by a few
points in the following year, still an overall improvement.
Therefore, as an answer to the research question RQ1, we
find that the pass rates were fluctuating for the three years prior
to the introduction of the framework and the lowest of the pass
rates was observed in 2014/15 with only 79% students passing
the module. In term of student engagement, we find a steady
decline from 2012/13 to 2014/15 where the engagement rate
drops from 83% to an abysmal 52%. Finally, the combined
average marks of students for the three years prior to the
introduction of the framework was 58. On the other hand, we
see that the introduction of the framework shows improved
results in all three metrics. The pass rate shows a steady
growth in both years, with the highest of 91% in 2016/17,
similarly the student engagement rate has also increased in
both years hitting the highest of 87% in 2016/17. Finally, the
combined average marks for both years where the framework
was implemented stands at 64, giving an average improvement
of six marks compared to the prior three years.
B. Cohort Performance Analysis
The results in Figure 3 are promising. However, they do
not consider the fact that the cohorts for each academic
year were different, and could lead to subject bias. Although
inclusion of multiple cohorts from pre- and post- framework
introduction are considered, which alleviates this phenomenon.
However, it can still be argued that the observed improvements
could have been due to stronger cohorts over the last two
years. Therefore, we will address research question RQ2, by
comparing the performance of the three cohorts (one pre-
framework, one post-framework introduction and one post-
framework enhancement) in all their academic modules with
the results of the project module. If there is an improvement
found in the marks for the project module compared to
the non-project modules, then this can be credited to the
framework and not the cohort.
We have classified students that started their three-year
BSc programme in 2012/13 as Cohort 1, while students
who started in 2013/14 have been classified as Cohort 2,
and students who started in 2014/15 have been classified as
Cohort 3. Students in Cohort 1 did not conduct their
project under the framework, while students in Cohort 2
did their projects during Implementation 1 and students in
Cohort 3 during Implementation 2. Based on this we have
compared the project performance of the cohorts with other
modules that they undertook during those periods, the results
of which can be seen in Table III.
TABLE III
NON-PROJECT MODULE VS PROJECT MODULE PERFORMANCE
Cohort Non-project Module Project Module Project Module
Average Mark Average Mark Pass Rate (%)
1 55 57 79
2 51 65 85
3 55 62 91
Three of the cohorts had very similar average marks (55, 51,
55) for their modules (excluding the project) during years 1 to
3, which indicates that all cohorts were very similar in terms
of their academic performance. The similarity in the perfor-
mance of the cohorts makes it possible to make an accurate
performance comparison of the proposed project framework
with the previous project module. It can be seen in Table
III that the project pass rate for Cohort 2 and Cohort
3 was 85% and 91% as opposed to the 79% for Cohort 1,
which is a meaningful improvement. In addition to this, the
average mark for the projects conducted by Cohort 2 and
Cohort 3 were 65 and 62, while Cohort 1 was 57. These
results strongly indicate that the framework directly impacted
the performance of students on the project module.
In response to RQ2, it can be said that the performance on
non-project based module was very similar for cohorts from
pre-framework introduction and post-framework introduction.
However, the project pass rate showed a 6% improvement for
Cohort 2, whereas the average mark also increased. Both
of these strongly indicate that the positive change was a direct
consequence of the introduction of the framework.
In terms of assessing the impact of the changes introduced
during the second implementation of the framework, we can
see that the project pass rate showed a further 6% improvement
for Cohort 3. This is due to the number of students who
benefited from the final proposal feedback, as 15 students
needed a second attempt to ensure that their final proposals
were technically sound for a final year project. These are
students who may have potentially failed the project if the final
proposal assessment was not introduced in 2016, as it gave
these students an opportunity to rectify their proposal based
on feedback received from the assessing panel. Therefore the
number of students that passed in the 2nd attempt account
for the further increase in the pass rate in 2016/17. We did
not withdraw any students, as the students who needed a 2nd
attempt for the proposal managed to address the changes from
the panel and met the required standards. The final proposal
milestone helped supported engagement for students who may
have otherwise disengaged later due to lack of appreciation
of the required standards, insufficient resources or incorrect
scoping.
C. Threats to Validity
The threats to the validity of the results presented here
are primarily from the subject bias that may be introduced
because of multiple cohorts. This is always a possibility
for longitudinal studies of this nature that compare results
from different cohorts. We alleviate some of this concern
by introducing secondary results (non-project modules) as a
baseline.
Another threat is the assessors for the project assessment,
as they may have changed for the various cohorts. However,
to address this, we conducted a series of training sessions to
ensure consistency in marking and understanding of the project
process. In addition to this, we also performed third marking
when there was a marking discrepancy exceeding a certain
threshold.
The final threat arises from the institutional context and
its impact on the success and effectiveness of the framework,
which may indicate inability to generalize the framework to
other institutions and departments. During the implementation
we minimized external factors as much as possible and are
looking to do extended studies in alternate environments to
assess generalizability.
VI. CONCLUSIONS AND FUTURE WORK
In this paper, we address the challenge of student engage-
ment and performance by extending a teaching & learning
framework for computing final year projects that was imple-
mented within a Computer Science department at a UK univer-
sity. Empirical validation shows that the pass rate improves by
12% and engagement rate improves by a staggering 35% fol-
lowing implementation of the framework. Feedback from col-
leagues, students and external reviewers were overwhelmingly
positive and lead to the module team receiving an institutional
award for Teaching Innovation. Going forward, we want to
implement the framework at Computing departments at other
universities across the UK and even across other disciplines
to show generalizability.
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